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SUPPLEMENTAL RESPONSE TO REQUEST FOR ADDITIONAL 
                                          INFORMATION

APR1400 Design Certification 

Korea Electric Power Corporation / Korea Hydro & Nuclear Power  

Docket No. 52-046 

RAI No.: 481-8546 

Review Section: 16 – Technical Specifications 

Application Section: 16.3.4, 16.3.5, 16.3.6, 16.3.7, 16.3.9 

Date of RAI Issue: 09/04/2015 

Question No. 16-152 

1. Follow-up to the responses dated 1/27/2016, to RAI 289-8215, Question 16-108 (27866),
Subquestion 2.

a. The staff found the response to Subquestion 2 acceptable, however, the applicant is
requested to revise the LCO 3.4.11 statement as follows (with deleted text lined-out) to
reflect the staff’s recommendations in generic letter (GL) 96-03, “Relocation of the
Pressure Temperature Limit Curves and Low Temperature Overpressure Protections
System Limits,” regarding use of a reference to the PTLR in place of the specified lift
setpoint for the SCS suction line relief valves:

Two OPERABLE shutdown cooling system (SCS) suction line relief valves with lift 
 

b. The applicant is requested to include in the Bases an explanation of the following

(Attachment 1 (2/5) of response to Subquestion 2.

For an RCS vent to meet the specified flow capacity, it requires removing a 
pressurizer manway that located above the level of reactor coolant, so as not to 
drain the RCS when open. 

2. Discuss whether generic TS 3.4.11 should include a SR to verify that the charging pump
flow restrictor limits the flow rate from both charging pumps to the flow of one charging
pump. (DR page 73)

Discuss omission of requirement for SIT isolation in LCO 3.4.11; DR page 73 states:

SIT operating pressure is 610 psig and SIT discharge cannot pressurize over 
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LTOP limit pressure, 625 psia. It is because RCS pressure can be assumed to be 
less than 450 psia (SCS cut in pressure), and RCS volume is larger than SIT. 
Therefore, there is no need to include SIT isolation in the APR1400 Technical 
Specification. 
 

This discussion seems inconsistent with LCO 3.4.11.a, which requires SCS suction line 
 

 
3. Follow-up to the responses dated 1/27/2016, to RAI 289-8215, Question 16-108 (27866), 

Subquestions 7 and 8. Also related to RAI 119-7976, Question 16-23 (27125), Subquestion 
22. 

 
The generic TS 3.4.16 Actions and associated Bases are unclear regarding the basis for 
separate Condition entry. Staff believes that the basis is the location of each pair of vent 
flow paths (two solenoid operated valves per flow path, two flow paths per location).  

 
And so, the Actions table note would state: “Separate condition entry is allowed for each 
RCGV flow path location.” 

 
In addition, clarify the first paragraph of the Actions section of the Bases by  

 
 

The ACTIONS are modified by a Note which is added to provide 
clarification to clarify that separate condition entry is allowed for each 
of the two RCS reactor coolant gas vent flow path locations, of the 
reactor vessel closure head and the pressurizer steam space allows a 
separate entry into a Condition. 
 

Since the above interpretation is correct, Subsection 3.4.16 needs to be revised to reflect 
STS Condition phrasing conventions for an Actions table with separate Condition entry 
allowed. 

 
Since Condition B corresponds to a loss of RCGV function, a Completion Time of 2 hours is 
more appropriate than 6 hours. Staff suggest clarifying Required Action B.1 to emphasize 
that each location is treated independently. 

 
Staff also suggests changing “RCGV path” to “RCGV flow path” for consistency with other 
Specifications’ phrasing. This includes SR 3.4.16.2; change “vent paths” to “vent flow paths.” 

 
The applicant is requested to revise the LCO and Actions as indicated in the following 

 
 

LCO 3.4.16           The following RCGV flow paths shall be OPERABLE: 
 

a.    Two flow paths from the reactor vessel closure head to the 
in-  

 
b.   Two flow  
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APPLICABILITY:        MODES 1, 2, 3, 
                                    

 
ACTIONS 
---------------------------------------------------------NOTE---------------------------------------------------------- 
Separate condition entry is allowed for each RCGV flow path location. 
--------------------------------------------------------------------------------------------------------------------------- 
 

 
CONDITION 

 
REQUIRED ACTION 

 
COMPLETION TIME 

 
A.  One  required  or 

both locations 
with one RCGV 
flow path 
inoperable. 

 
A.1 Restore RCGV flow 

path to OPERABLE 
status. 

 
72 hours 

 
B.  Two required  One 

or both locations 
with two RCGV 
flow paths from 
the same location 
inoperable. 

 
B.1 Restore one RCGV flow 

path in each location to 
OPERABLE status. 

 
6 2 hours 

 
C.  Required Action 

and associated 
Completion 
Time of 
Condition A or B 
not met. 

 
C.1 Be in MODE 3.  
 
AND 
 
C.2 Be in MODE 4 with RCS 

pressure < 31.6 2A 
(450 psia). 

 
6 hours 
 
 
 
12 hours 

 
 

4.  As shown in DCD Figure 5.4.12-1, the vent flow paths to the  from the reactor 
vessel closure head and the pressurizer steam space also include a common flow path 
with two solenoid-operated valves RG-V419 and RG-V420 in parallel. These valves are 
not clearly identified as within the scope of SR 3.4.16.1 (“Cycle each RCGV valve to the 
fully closed and fully open position.”) and SR 3.4.16.4 (“Verify correct  alignment 
and position indication power available.”). The applicant is requested to revise the Bases 
to clarify that the scope of SR 3.4.16.1 and SR 3.4.16.4 includes these two solenoid-
operated valves, as well as RG-V410, RG-V411, RG-V412, and RG-V413 (the solenoid-
operated valves in the two flow paths from the pressurizer steam space), and RG-V414, 
RG-V415, RG-V416, and RG-V417 (the solenoid-operated valves in the two flow paths 
from the reactor vessel closure head). Also consider including RG-V418, the solenoid-
operated valve in the common vent flow path to the reactor drain  within the scope of 
these SRs. 
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5.  DCD Figure 5.4.12-1 also depicts one locally operated manual valve, RG-V1430, in the 
common vent flow path, which is downstream of the above two solenoid-operated 
valves, that also needs to be within the scope of SR 3.4.16.3 (“Verify the locally 
operated manual isolation valve from the reactor vessel closure head and the locally 
operated manual isolation valve from the pressurizer are  in the open position.”). 
The two locally operated manual isolation valves described in SR 3.4.16.3 are 
apparently not depicted on DCD Figure 5.4.12-1. The applicant is requested to revise 
SR 3.4.16.3 and associated Bases to clarify that the scope of SR 3.4.16.3 includes all 
three of these locally operated manual isolation valves. Also consider revising DCD Tier 
2 Figure 5.4.12-1 to depict the two locally operated manual isolation valves already 
described in SR 3.4.16.3. 

 
6.  Further, the applicant is requested to revise the third paragraph in the und section of 

the Bases B 3.4.16 to reflect the RCGV system information described in DCD Subsection 
5.4.12, which is listed as Reference 1 in the Reference section of the Bases B 3.4.16. The 
cited failure modes and effect analysis (FMEA) was not provided in DCD Subsection 5.4.12. 

 
Response – (Rev. 2) 

 
1.a. The APR1400 Technical Specification will be revised as indicated in Attachment 1. 

 
1.b. The APR1400 Technical Specification will be revised as indicated in Attachment 2. 
 
2. Only one charging pump is assumed to be in operation (Refer to DCD Tier 2 Subsection 

5.2.2.2.2.1). There are two centrifugal charging pumps in CVCS. Only one CCP runs 
during the plant operational modes and the other CCP is in standby mode. The standby 
CCP is not running during any modes of operation except for pump switching operation. 
Thus, only one CCP is considered to operate in calculating the mass addition during LTOP 
condition. Additionally CVCS charging line has charging flow restricting orifices which limit 
the charging flow when the RCS pressure is low. The charging flow is restricted to 150 gpm 
by the flow restricting orifices when the RCS pressure is low. However in the calculation of 
the mass addition a charging flow of 200 gpm is considered for additional conservatism. A 
SR to verify that the charging pump flow restrictor limits the flow rate from both charging 
pumps to the flow of one charging pump is not required. 

 

SIT discharge line is isolated. During heatup, the SIT isolation valves automatically open 
when RCS pressure reaches 600 psia. The operator repressurizes the SIT to 610 psig 
once RCS pressure reaches 640 psia. The SCS is put into operation for normal shutdown 
cooling below the RCS pressure of 450 psia. The lowered SIT pressure(400 psig) cannot 
pressurize the RCS during a low temperature condition. Therefore, the requirement for SIT 
isolation in LCO 3.4.11 is not necessary. 

 
3. The first paragraph of the Actions section of the Bases 3.4.16 will be revised as shown in 

the Attachment 3_Rev.02. But conditions A and B will be maintained because entry 
condition should be applied for each location according to “NOTE”. Therefore a Completion 
Time of 6 hours is more appropriate than 2 hours because the RCGV function of the other 
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location is still available. Also the phrase “RCGV path” will be changed to “RCGV flow path” 
as shown in the Attachment 3. 

 
4. The “each RCGV valve” statement  Reactor 

 (RDT). The vent flow path to the RDT does not affect the RCGV function. The 
Bases of SR 3.4.16.1 and SR 3.4.16.4 will be revised as shown in the Attachment_ Rev.02 
to clearly identify RG-V419 and RG-V420. Also, additional Action Conditions will be added 
to address the failure of two solenoid operated valves RG-V419 and RG-V420, Bases of 
Actions will be revised as shown in the Attachment_Rev.02. 

 
5. The SR 3.4.16.3 of the Bases will be revised as shown in the Attachment 3. The two locally 

operated manual isolation valves described in the SR 3.4.16.3 are the valves of V212 and 
V2300 in reactor coolant system (RCS). Since V212 and V2300 are shown in DCD Tier 2 
Figure 5.1.2-1 and Figure 5.1.2-3 respectively, it is not necessary to depict the two valves 
to the DCD Tier 2 Figure 5.4.12-1. 

 
 3.4.16 will be revised as 

shown in the Attachment 3_Rev.02. 
 
Supplemental Response 
 
1b. The BACKGROUND, ASA and LCO sections of B 3.4.11 will be revised as indicated in 

Attachment 1. 
 
2a. The switch-over operation of the charging pumps will be performed during power 

operation only for in-service test purpose. During shutdown operation only one charging 
pump will be operated. 

 
During shutdown operation, CV-576 shall be closed administratively with power removed 

of DCD, Tier 2, Rev. 1. Therefore there is no challenge that the charging flow will exceed 
180 gpm, which is less than 200 gpm assumed in LTOP analysis, when RCS pressure is 
below 700 psig. 

 
The performance for restricting charging flow will be verified by the ITAAC. See 9.d in 
Table 2.4.6-4 of DCD, Tier 1, Rev.01. 
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KHNP does not consider that an SR for verifying the charging flow limit because the 
charging flow can be restricted up to 180 gpm.  

 
2b. Each LTOP relief valve is sized to accommodate the all SIP injections and a maximum 

200 gpm of charging for a mass addition transient. This capacity is greater than the total 
SIT blowdown flow rates. For this reason a CONDITION for SIT isolation failure does not 
need. 

 
As described in responses to 2a, overflow of charging pump should not be considered in 
LTOP operation. 

 
 
Impact on DCD  
 
Same as changes described in the Impact on Technical Specifications section. 
 
Impact on PRA 
 
There is no impact on the PRA. 
 
Impact on Technical Specifications 
 
TS Bases for LCO 3.4.11 will be revised as indicated in Attachment 1. Changes that were 
proposed in previous revision to this RAI have been incorporated into Revision 1 of the DCD; 
therefore, only the pages containing the proposed changes as a result of the Revision 2 
Supplement to this response are included in the Attachment. 
 
Impact on Technical/Topical/Environmental Reports 
 
There is no impact on any Technical, Topical or Environmental Report. 



LTOP System 
B 3.4.11 

 
 

BASES 
 
BACKGROUND  (continued) 
 
 SCS suction line relief valve Requirements 

 
As designed for the LTOP System, the SCS suction line relief valves 
automatically open if the RCS pressure approaches their opening 
setpoints.  When the SCS suction line relief valves are opened in an 
increasing pressure transient, the release of coolant causes the pressure 
increase to slow and maintains RCS pressure below the P/T limits.  
 
RCS Vent Requirements 
 
Once the RCS is depressurized, a vent exposed to the containment 
atmosphere will maintain the RCS at containment ambient pressure in an 
RCS overpressure transient, if the relieving requirements of the transient 
do not exceed the capabilities of the vent.  Thus, the vent path must be 
capable of relieving the flow resulting from an RCS overpressure transient 
and maintaining pressure below the P/T limits.  The required vent 
capacity may be provided by opening one or more vent paths. 
 
For an RCS vent to meet the specified flow capacity, it requires removing 
a pressurizer manway that its flow area is more than the area of one of 
the SCS suction line relief valve discharge paths. Thus, opening the 
pressurizer manway ensures that the capabilities of the vent exceed the 
relieving requirements of the transient. The pressurizer manway is 
located above the level of reactor coolant, so as not to drain the RCS 
when open. 
 

 
APPLICABLE 
SAFETY 
ANALYSES 
 

 
Safety analyses (Ref. 3) demonstrate that the reactor vessel is 
adequately protected against exceeding the P/T limits during shutdown.  
Transients that are capable of overpressurizing the RCS have been 
identified and evaluated.  Postulated transients include inadvertent 
safety injection actuation; energizing the pressurizer heaters; the charging 
control valve open; temporary loss of decay heat removal; and, reactor 
coolant thermal expansion caused by one reactor coolant pump (RCP) 
start causing heat transfer from hot steam generators. 
 

  

APR1400 GTS  B 3.4.11-2 Rev. 1 

RAI 481-8546 - Question 16-152 Attachment (1/3)

a pressurizer manway, with
flow area greater than the
flow area of one SCS suction
line relief valve discharge
path, must be opened. An
open pressurizer manway
vent of this size ensures that
the capabilities of the vent
exceed the pressure relieving
requirements of the limiting
RCS pressure transient. The
level of reactor coolant in the
RCS must be below the
elevation of the pressurizer
manway, which is opened for
LTOP, to avoid draining
reactor coolant from the RCS
through the open manway.

Sup. RAI 481-8546, 16-152



LTOP System 
B 3.4.11 

 
 

BASES 
 
APPLICABLE SAFETY ANALYSES  (continued) 
 
 The LTOP System is designed to protect the RCS from 

overpressurization resulting from any of the following conditions: 
 
a. The starting of an idle RCP with the steam generator secondary water 

temperature of 138.9°C (250°F) higher than the RCS cold leg 
temperature. 

 
b. The inadvertent starting of four (4) safety injection pumps and one 

charging pump. 
 
SCS suction line relief valve Performance 
 
SCS suction line relief valves are opened if the RCS pressure increases 
to the LTOP valve opening setpoints.  When SCS suction line relief 
valves are opened in an increasing pressure transient, the release of 
coolant causes the pressure increase to slow and limits the RCS pressure 
below the P/T limits. 
 
RCS Vent Performance 
 
With the RCS depressurized, a vent size of more than one of the SCS 
suction line relief valve flow area is capable of mitigating the limiting 
allowed LTOP overpressure transient.  In that event, this size vent 
maintains RCS pressure less than the maximum RCS pressure on the 
P/T limits. 
 
The RCS vent is passive and is not subject to active failure. 
 
LTOP System satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). 
 

 
LCO 

 
This LCO is required to ensure that the LTOP System is OPERABLE.  
The LTOP System is OPERABLE when one of the limiting low 
temperature overpressurization transients occurs and pressure relief 
capabilities are OPERABLE.  Violation of this LCO could lead to the loss 
of low temperature overpressure mitigation and violation of the 
Reference 1 limits as a result of an operational transient. 
 
The elements of the LCO that provide overpressure mitigation through 
pressure relief are: 
 
a. Two SCS suction line relief valves or 

 
b. The depressurized RCS and an RCS vent. 
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The two SCS suction line 
relief valves open when the 
RCS pressure increases to the 
relief valve opening setpoints 
for LTOP. When SCS suction 
line relief valves open during 
an increasing pressure 
transient, the release of 
coolant slows the rate of 
pressure increase and limits 
the peak RCS pressure to 
below the P/T limits. 

With the RCS depressurized, 
a vent with at least the flow 
area of one SCS suction line 
relief valve is capable of 
mitigating the limiting 
increasing pressure transient. 
An RCS vent of this size will 
limit peak RCS pressure to 
below the P/T limits. 

it is capable of preventing 
over pressurization of the 
RCPB in the event of the 
limiting low temperature 
overpressurization 
transient. 

Sup. RAI 481-8546, 16-152



LTOP System 
B 3.4.11 

 
 

BASES 
 
LCO  (continued) 
 
 A SCS suction line relief valve is OPERABLE for LTOP when its lift 

setpoint is set within the limits specified in the P/T limits and testing has 
proven its ability to open at that setpoint. 
 
An RCS vent is OPERABLE when open with an area  180.6 cm2 (28 in2) 
which is more than one of the SCS suction line relief valve flow area. 
 
Each of these methods of overpressure protection is capable of mitigating 
the limiting LTOP transient. 
 

 
APPLICABILITY 

 
This LCO is applicable in MODE 4 with the temperature of any RCS cold 
leg less than or equal to the LTOP enable temperature specified in the 
PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR), in 
MODE 5, and in MODE 6 with the reactor vessel head on.  The LCO is 
not applicable for operating conditions above the specified temperatures 
because the pilot operated safety relief valves (POSRVs) are able to 
provide overpressure protection.  With the vessel head off, there is no 
need for overpressure protection. 
 

 
ACTIONS 

 
A.1 and B.1 
 
With one SCS suction line relief valve inoperable, overpressure relieving 
capability is reduced.  The other SCS suction line relief valve remains 
OPERABLE and one of these paths provides adequate overpressure 
protection.  However, redundancy has been lost.  The 7 day Completion 
Time in MODE 4 and 24 hour Completion Time in MODES 5 and 6 
(per GL 90-06) (Ref. 4) reflect the need to restore redundancy and also 
takes into consideration the other overpressure protection paths available 
in this condition. 
 
C.1 
 
If the Required Actions cannot be met within the associated Completion 
Times, the plant must be placed in a condition where an overpressure 
event cannot occur.  This is done by depressurizing the RCS through the 
open alternate vent.  The 8 hour Completion Time is reasonable based 
on the amount of time required to place the plant in this condition and the 
probability of an accident requiring the LTOP System during this relatively 
short period of time. 
 
D.1 
 
If both SCS suction line relief valves are inoperable, an action shall be 
initiated to establish the alternate paths.  The immediate Completion 
Time reflects the importance of recovering the capability of vent because 
the inadvertent or uncontrolled actuation of safety injection pumps or 
charging control valves could cause the overpressure. 
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An

demonstrated

Sup. RAI 481-8546, 16-152




